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furnace has a very large vertical shaft fourteen inches in diameter,
made hollow, so that a large quantity of air is drawn up through it;
this amount being increased by the introduction of a sheet-iron
stack extended above the top of the furnace. Between the shelves
there are cross channels passing directly through the shaft at right
angles. These channels are about four inches wide and five inches
high, and allow ample space around them for the passage of the
ascending air. Into these channels or sockets the arms are inserted.
In the top of each channel, at the center of the vertical shaft, is a
pocket running across the channel; into this a rib at the inner and
top edge of the arm locks when the arm is forced into its proper
position. The weight of the arm always keeps it properly locked in
the channel. By raising the outer end of the arm about three inches
the top edge of the rib is brought below the pocket, and the arm can
be easily pulled out. Practice has shown that these arms, weighing
>ioo pounds, can be unlocked and removed from the furnace and
new ones put in and locked into place in about one minute.
Each furnace requires from one tenth to one quarter horse power.
The labor required is very small. At Butte thirty-six of these fur-
naces have been running for several years. For the control of their
work one man only at each shift is required.
The principal repair is clue to the corroding or burning out of the
arms. About six arms per year have to be renewed, the cost for
these renewals amounting to from twenty to thirty dollars per year.
The ore is fed automatically, by means of a plunger that is moved
back and forth in a horizontal cylinder. When going toward the
central shaft, the ore is pushed forward and discharged down the
curved pipe on the top shelf. When the plunger is pushed back,
away from the central shaft, the fine ore descends and fills the vacant
space. The mechanical device for the performance of this back-
ward and forward movement is very simple. The central shaft
revolves one revolution in two minutes, the plunger making, two
.strokes in the same time. The usual amount of 44 per cent, ore
roasted in such a furnace is 7,000 pounds. The roasted ore contains
from 2.5 to 3.5 per cent, sulphur.
The central shaft, presenting a large cooling surface, modifies
somewhat the temperature of the whole furnace. This is a decided
benefit. That portion of the arm where greatest strength is required
is maintained below a red heat, as well as the shaft itself. The arms